Background: The aim of the qualitative study reported here was to: 1) explain the observed clustering of postnatal depressive symptoms in South Western Sydney; and 2) identify group-level mechanisms that would add to our understanding of the social determinants of maternal depression. Methods: Critical realism provided the methodological underpinning for the study. The setting was four local government areas in South Western Sydney, Australia. Child and Family practitioners and mothers in naturally occurring mothers groups were interviewed.
Background
We take as our starting point the proposition that maternal stress and depression adversely impact on the developmental origins of health and disease. We cannot yet be certain of the biological level mechanisms that alter the genotypic and phenotypic response to perinatal adversity but the triggering of genetic, neuroendocrine and physiological mechanisms by psychological and nutritional stress are regarded as strong contenders [1] [2] [3] . Postnatal depression and anxiety have also consistently been demonstrated to adversely impact on maternalinfant interaction and attachment [4] [5] [6] and subsequent child cognitive, language, behavioural and psychological problems [7] [8] [9] [10] [11] [12] [13] [14] [15] .
The majority of estimates of postnatal depression prevalence in industrialised countries are between 13-20 percent of women [16, 17] . A recent large Australian study found 15.5 percent of postnatal women had depressive symptoms [18] and in our South Western Sydney study (n = 25,455), using the Edinburgh Postnatal Depression Scale (EPDS), we found that 12 percent and 6.2 percent of women had EPDS scores of >9 and >12 respectively [19] .
That depression is caused by psychological stress is increasingly certain [20, 21] . However, stress in itself may not be a sufficient mechanism and the tendency of stress to cause depression is almost certainly conditional on personal characteristics and social and cultural context.
There is a large body of empirical research related to predictors of postnatal depression. Beck undertook a meta-analysis of 84 published studies of postnatal depression and identified 13 significant predictors. They were: pre-natal depression, self-esteem, childcare stress, prenatal anxiety, life stress, social support, marital relationship, history of previous depression, infant temperament, maternity blues, marital status, socioeconomic status, and unplanned/unwanted pregnancy [22] .
In our individual-level South Western Sydney studies of postnatal depression, predictors have included: financial stress, infant behaviour, emotional support, social support, short duration of living in a suburb, having no regret at leaving a suburb, sole parenthood, and mother's country of birth and expectation of parenthood [19, 23] . We have previously proposed that our findings are consistent with group-level socioeconomic deprivation, neighbourhood environment, social capital and ethnicity diversity causing postnatal depression and other adverse perinatal outcomes [19] .
We have undertaken a multi-level mixed method research programme to inform the building of a theory of neighbourhood context, depression and the developmental origins of health and disease [24] . A non-linear principal component and regression analysis identified that social exclusion, infant behaviour, migrant social isolation and maternal expectations independently predicted postnatal maternal depressive symptoms [25] . Our suburb-level spatial studies identified clustering of postnatal depression in regions known to be socially disadvantaged and with high rates of migrant mothers ( Figure 1 ) [26] . Subsequent ecological spatial and linear multivariable regression studies found that measures of social disadvantage, ethnic diversity and weak social networks were consistently associated with higher rates of depressive symptoms (EPDS >9) [27] .
Social and physical environmental adversity and measures of social capital have previously been found to be associated with maternal stress, and poor pregnancy outcomes, including: prematurity, low-birth weight and infant mortality [28, 29] . There is also increasing evidence from multilevel regression studies for an association of area-level economic deprivation and individual level mental health outcomes [30] [31] [32] . The evidence for a link between social capital and mental health has been less convincing. A systematic review undertaken by De Silva and colleagues [33] concluded that current evidence was inadequate to inform the development of specific social capital interventions to combat mental illness. The authors also observed that "individual and ecological social capital may measure different aspects of the social environment" [33] .
A recent criticism of social epidemiological studies, and multi-level studies in particular, has been a paucity of theory [34] [35] [36] [37] [38] [39] . Kaplan stated that "perhaps nowhere is the need for social epidemiological theory more apparent than in the study of "place" effects on health [39] . One of the main problems in the study of neighbourhoods and health is the lack of development of theories about plausible social, psychological, and biological links between specific features of the neighbourhoods and specific health outcomes [40] . Shankardass and Dunn [41] have recently argued that social epidemiology has been proficient in describing patterns in neighbourhood inequalities but has been less capable at fostering an understanding of how these effects relate to the social mechanisms of causation. They suggest using a critical realist approach to identify "explanatory" mechanisms.
The aim of the qualitative study reported here was to: 1) explain the observed clustering of postnatal depressive symptoms in South Western Sydney; and 2) identify group-level mechanisms that would add to our understanding of the social determinants of maternal depression. The paper aims to move beyond our previous description of individual-level predictors of depressive symptoms to explain how neighbourhood context influences maternal depression. 
Methods

Methodology
Critical realism provided the methodological underpinning for the study. For critical realists, causation is not solely based on observed regularities in data (i.e. correlations or regression studies) but also on identifying the underlying causal mechanisms and how they work. Critical realist methodology seeks to identify the causal mechanisms that produce the observed or experienced phenomenon measured by empirical research studies. These causal mechanisms often cannot be directly, or empirically, observed and the task in explanatory research is to find the mechanisms that produce the actual phenomenon and to understand the interplay between them and what produces the outcomes or observed events.
The qualitative study reported here was part of the emergent phase of a critical realist Explanatory Theory Building Method consisting of three phases of research: 1) emergent phase; 2) construction phase; and 3) confirmation phase [24] . The emergent phase of theory building moves from the empirical observations and interpretations of the persons involved towards the development of theoretical concepts. The qualitative methodology chosen follows the theory building approaches described by Miles and Huberman [42] and Glaser and Strauss [43] . Miles and Huberman [42] describe an approach that starts with an organising framework for the codes derived from prior knowledge. In this emergent phase of study we predominantly followed the "grounded" approach first described by Glaser and Strauss [43] and used minimal "preset" codes. For the second stage of analysis, a conceptual mapping approach was used to develop causal networks as described by Miles and Huberman [42] , pp 151-165.
Setting
Australia has a stable liberal democratic system, is a highly developed country with the world's 12 th largest economy and the fifth-highest per capita income. The Commonwealth of Australia has six States and two territories. Sydney is the capital city of the State of New South Wales (NSW) on the east coast. In 2010, the greater Sydney metropolitan area had a population of approximately 4.6 million people. The study area is four local government city councils in South Western Sydney. There is universal access to a taxation funded maternal and child health system which includes a universal postnatal home visiting service. Paid maternity leave was introduced in 2011.
The study area has a diverse multicultural population with 28.4% of the population born overseas compared with 17.8% for the rest of NSW. Twenty percent of infants are born to women from South East, North East or South Asia, and approximately one quarter of Sydney's indigenous population live in South Western Sydney. South Western Sydney is an area of substantial social disadvantage, and has lower education attainment and lower income levels then other parts of NSW. As noted above we have previously reported on clusters of postnatal depression in this region and identified two statistically significant clusters of postnatal depression in northern communities within the study region.
Sample selection
The focus groups were naturally occurring groups consisting of participants of existing mothers groups. The mothers groups were established by child and family nurses for mothers (and fathers) of newborn infants. Three mothers groups, with 3-7 members, were purposefully selected from: a) a community with medium to high density housing, low socio-economic circumstances and high numbers of overseas born mothers, b) a community with predominantly single dwellings, average socioeconomic circumstances and average socio-economic circumstances, and c) a community with predominantly single dwellings, low socio-economic circumstances and high numbers of overseas born mothers. The three communities were selected to ensure that participants were from communities that had been identified as having both high and low rates of depressive symptoms. The participants were a mixture of: European, Greek, Middle Eastern and Chinese parents in their late 20s or early 30s. One participant was a father. All participants spoke English and interpreters were not required.
Selection of participants (n = 8) for practitioner interviews was also by purposeful sampling. Potential participants were identified based on: gender, local government area where they worked, experience with population subgroups, professional or industry background, and emerging concepts. Two participants were from nongovernment agencies with experience working with migrant mothers, five were child and family health field workers with experience working with mothers from a range of ethnic and social backgrounds and one participant was an experienced child public health practitioner. Interview guides for the initial interviews were as for the focus groups. The questions asked changed as analysis was undertaken and conceptual theory emerged.
Interview process
Women in the selected mothers groups were invited to participate in the focus groups. Coercion was avoided by using Child and Family Nursing Services to invite the participants. Participation was voluntary, the purpose was made clear, questions were invited, benefits explained and signatures of both the researcher and participant obtained after there was agreement to participate. Focus group members knew each other and anecdotal feedback indicated that participants appreciated the opportunity to discuss postnatal depression. The participants were asked (and signed) to keep all details of the focus group participants and discussion confidential. To reduce the influence of investigator-participant interaction on the research process the focus groups were facilitated by a research assistant. The focus groups ran for approximately one hour. The discussion points included: what is depression and why do some women get it during pregnancy, why there might be more or less depression in some suburbs, what the characteristics of those suburbs might be, and whether there are factors at a city, state and national level that might increase or decrease a mother's depression. Based on emerging themes from the first two focus groups, the third focus group was asked whether communities with high numbers of ethnic groups were likely to have higher rates of depression. A medical practitioner was available to discuss personal concerns and answer questions. Handouts on postnatal depression were given to participants at the end of focus group sessions.
The practitioner interviews were conducted by the first author. Coercion was avoided by managing the process through a "third party". The same open questions were used as for the focus groups. The focus group and practitioner discussions were all conducted in English, notes were taken, including general information on the setting and participants, and digitally recorded.
Data analysis
Data analysis was conducted by the first author and reviewed by the second author. Open coding was the predominant approach taken to initial coding [44, 45] . Interview transcripts were coded line-by-line and paragraph-byparagraph. Each "incident" was coded into as many categories that it might fit during the early stages of concept and category generation to enable maximum emergence of patterns and relationships [46] . A second cycle of coding was undertaken where the most frequent or significant initial codes were used to develop categories that were more selective and conceptual [44] , p 57. The coding process was considered finalised at the point when there was theoretical saturation. The data coding, memos and analysis was supported by use of Atlas ti 5.0 software.
A conceptual mapping approach was used to develop causal networks as described by Miles and Huberman [42] , pp 151-165. Causal networks display the most important concepts and processes and the relationships among them. The identification of "important" emerging concepts for focused analysis was based on a) density of coding to that concept or closely related concepts, b) density of interrelationships and connections among codes, and occasionally c) cognitive reasoning. Decisions regarding the nature of the theoretical links among codes was based on a) information provided by key informants and parents, b) prior knowledge of empirical literature, c) supporting information arising from concurrent literature reviews and quantitative studies, and d) abstract reasoning. The conceptual and categorical coding of data required abstract reasoning and the constant comparative method described by Glaser and Straus [43] .
Ethical matters
The study obtained ethics approval from the University of New South Wales Human Research Ethics Committee. As discussed above, coercion and disempowerment of focus group participants was avoided by managing the process through the auspices of "third-party" mothers group organisers. Participation was voluntary, the purpose was made clear, questions were invited, benefits explained and signatures of both the researcher and participant obtained after there was agreement to participate. The "mothers group" participants were deliberately not drawn from currently stigmatised communities or neighbourhoods. The focus group members knew each other and signed a confidentiality form declaring that all details of the focus group participants and discussion would be kept confidential. The privacy and anonymity of the participants was maintained and the data will be destroyed after 7 years. The information regarding the study also included information that had previously been distributed as part of national and local perinatal depression initiatives.
Results and discussion
The qualitative research results are reported thematically below. Confidentiality is preserved for comments and quotes by only identifying them as mothers group or practitioners. While practitioners talked freely about the importance of community or neighbourhood level factors the mothers were less certain. Mothers generally believed that individual level factors were more important because "each individual that is in that suburb is in different circumstances anyway".
We have identified seven theoretical concepts that might explain the observed spatial clustering of maternal depression. They were: Community-level social networks; Social capital and Social cohesion; "Depressed community"; Access to services at the group level; Ethnic segregation and diversity; Supportive social policy; and Big business. The concepts that emerged from the analysis were not distinct. There were codes that contributed to more than one concept. For example a code such as "maternal isolation" was taken from "if you don't have a big network you might just feel isolated". "Maternal isolation" was a property of "depressed communities" but was protected against by "community-level social support networks", "social capital and cohesion", "access to services" and "supportive social policy". Its relationship with "ethnic segregation or diversity" and "big business" was more complex.
Community-level social support networks
Support was seen by mothers and practitioners as an important protection against maternal depression. Support had a number of sub-categories including partner support, family support, emotional support, and access to services. Social support networks included family members and friends and were thought to operate mainly at the level of the individual mother. Some felt, however, that an element of social support might operate at the group level and be stronger in some communities than others. One mothers group, for example, felt that wealthy suburbs would have more support and that was because they have less to worry about. Others felt that the support was related to access to mothers groups, services and other resources in the community.
All three focus groups, and some practitioners, identified community safety as impacting on support networks and maternal isolation. One group spoke of the isolation that resulted from the fear of going to the park or places where they might meet others. This link between the categories of "support", "social network" and "isolation" was explained by one mother as "Sometimes may be there is lack of support, if you don't have a big network, you just might feel isolated".
There also seemed to be physical aspects of communities that might contribute to social support networks. One mothers group talked about the importance of parks and playgrounds where they would come across other parents. The importance of town centres was raised by both practitioners and parents as places where mothers can meet each other. Access to the community shopping centres was seen by one practitioner as being important for social networks and "to feel linked". There was also comment that the development of large shopping malls had drawn people away from local community centres and had had a negative impact on local social networks. The lack of public transport from suburbs to the large community centres contributed to isolation and the lack of social networks.
Social capital and cohesion
The category "social capital" (Figure 2 ) emerged from the practitioner interviews who spoke of it principally in relation to the related categories of "social networks", "social support" and "connectedness". Social capital was also discussed by those practitioners in relation to negative terms such as "depressed community", "segregation" and "marginalisation". Data from mothers groups did not identify this term as a category. One practitioner noted that:
"there are higher rates of child abuse amongst poor populations that also have low social capital".
A link was drawn to maternal perinatal emotional health and associated physical and emotional abuse. It was thus speculated that where there was no social capital there would be marginalisation and no social support networks. The same key informant drew links between high social capital and "inclusiveness as a culture" as being not that much different to a homogenous population where marginalisation is not tolerated or encouraged. Thus a community with strong social capital would have social support networks and no marginalisation.
Social capital was further described as being affected by "levels of the size of the gap between rich and poor" with research showing a "consistent linear relationship of bigger the gap between rich and poor [the] lower [the] levels of social capital". The implication of this idea is that there would be low social capital where there is inequality. Other practitioners, however, talked of low social capital existing in disadvantaged "depressed communities", and in communities where there was segregation or marginalisation of people along ethnic and religious lines.
Several practitioners spoke of "building community" and the importance of "investing in the people and the community to make the community theirs". They spoke of the important role that "big business" and community leaders had in investing in the community. Physical attributes described as contributing to social capital included parks, shopping centres, play grounds, community meeting places, and community gardens. One practitioner spoke of the importance of local football teams. The practitioner noted that "we had a wonderful system of football teams in Sydney and it is completely disrupted .. it got nationalised and that regional cohesion got lost … The football teams should be investing in the community".
A related category was connectedness. Several practitioners spoke of the positive role that community connectedness might play and one spoke of "belonging to community" which we have interpreted as being a part of connectedness. Connectedness was seen as a protective or resilience factor that might enable a "mother to ride out depression better than someone in another neighbourhood who didn't have access to that good connection to community".
As observed by Kawachi and colleagues [47] there has been a lack of consensus concerning the definition of social capital with at least two different schools of "social capital". The authors observe that there is currently contention as to whether social capital should be conceptualised as social cohesion or as resources imbedded in social networks. This confusion was evident in the study reported here with practitioners discussing both concepts interchangeably. By contrast, mothers spoke mainly of the importance of social networks.
The debate is well articulated by Carpiano [48, 49] who compared two theories of social capital as advanced by Putman [50] [51] [52] and Bourdieu [53, 54] . Carpiano [49] argues for the separation of what he calls the: 1) structural antecedent factors (i.e. socio-economic conditions, residential stability, income inequality), 2) social cohesion (connectedness and values), 3) social capital (social support, social leverage, information social control, neighbourhood organisation participation), and 4) social capital outcomes.
Such an approach might be consistent with the emergent findings reported here. We propose, therefore, that we adopt the theoretical concepts advanced by Carpiano. The theoretical concept "community-level social networks" will be called "community-level social capital" and the second theoretical concept be called "social cohesion" with the attributes of connectedness and values.
"Depressed" community A strong theme emerging was the image of a "depressed" community ( Figure 3) where there might be elements of both physical and social environmental deprivation. The category "depressed" community had a large number of sub-categories that together give a fuller picture of a depressed community. They include: low family income, high rates of tobacco smoking, high rates of unplanned pregnancy, high rates of sole parenthood, community not looking cared for, high rates of crime, domestic violence, gangs walking the street, lack of buses, lack of space for people to socialise in, fewer amenities, houses that are either too cold or too hot, lack of telephones, rental and public housing, poor quality housing, lack of trust, racism, migrant isolation, transient populations, vacant housing, young unemployed people on the streets in the evenings, high numbers of mentally unwell residents, high population density, lack of connectedness, lack of social inclusion, and a depressed mood in the community. One practitioner gave a colourful description of disadvantaged communities that they had worked in -"streets are barren, there aren't people walking in the streets … youth walk around in gangs, so mums won't let [children] walk, … houses are poorly kept … gardens overgrown … lounges on the front veranda".
When mothers were asked to describe a community with high rates of depression they described such a community as being "grubby", "having transport problems", "not being looked after", "people doing it tough", "being in the middle of nowhere and nowhere to go to", "isolation", "new immigrants to the country … don't have established social networks", "environments that is not probably not healthy for your child", "there is violence", "where you can't get to, say, a mothers' group, don't have family close by", "you can't get out and about to shops", "stuck in the middle of nowhere … being cooped up in a house with a kid 24/7", "violent people then you choose not to go the park … you don't want to especially now you have a baby, you want to keep him safe … then you are isolated".
The picture given by these mothers is of a "grubby" poorly cared for community with violence, poor transport and resulting isolation. The emphasis was on isolation -"if you are in the middle of nowhere and nowhere to go to". Both mothers and practitioners spoke of the importance of transport. Communities were described as having an irregular bus service because there was an expectation that people would have a car but "there is only one car in the family, the partner in the house has the car. The woman is at home. It is an effort to pack babies and kids up and take them out and do shopping and do all those things".
The lack of transport is related to poor access to services and amenities. We have identified access to services as a major emerging theme that is discussed further below.
Access to services at the group-level
Access also emerged as a major concept at the grouplevel with related sub-concepts that include: access to medical care, access to shopping centres, access to baby checks, access to child care, access to services, location of services, access to books, information, transport, coordination of services, services not talking to each other and courage to make a call for help. Mothers did not use the phrase "access" which was generally used by practitioners. Mothers did, however, talk of transport problems often in relation to comments on isolation -"I think transport problem is significant, it is hard to get out and about, I suppose there is isolation".
When talking about communities with low rates of depression mothers linked this to having access to information -"knowing where the community nurse is and that sort of thing" "I guess it is more to do with plenty of supply of resources, if you need them, just having in your mind that it is there".
Mothers spoke of the importance of the services provided by midwives including services for postnatal depression. Having, for example, someone to -"look over a mother .. especially if there is not a lot of support from the partner at least there is someone there to identify that they might have postnatal depression".
The home visiting nurse services and mothers groups were considered to be important services to access. Home visiting was clearly a way by which mothers receive support from health services. Several mothers spoke of the help and support given by the community child health nurses. Mothers also spoke of the importance of antenatal classes and the nurse home visits to their involvement with mothers groups which provided "those connections from the beginning to continue all the way through".
The accessing of services was seen by both mothers and practitioners as being particularly difficult for new immigrants who did not have established networks, and had difficulty communicating their needs and accessing interpreter services. Both mothers and practitioners described the buffering role that social networks, connectedness and access to services would have on mothers isolated in those communities. Access to community facilities and services was identified by mothers as protecting mothers from postnatal depression. Hutchinson and colleagues [55] found a buffering impact of social services on maternal (and infant) psycho-social and psychological processes. Recent studies have demonstrated the effectiveness of support-focused interventions by social services. The efficacy of home visiting and telephone based support for postnatal depression has recently been confirmed [56] [57] [58] . Broader social service intervention that are often described as "joined-up Government" may also have benefits [59] .
Ethnic segregation or diversity
Practitioners identified a link between social cohesion and ethnic segregation (Figure 4) . One practitioner when speaking of social cohesion spoke of the divide ..... between Arabic and Vietnamese groups. They spoke of further divides within the Arabic speaking community with Arabic speaking families coming from 22 nations. For them, social cohesion was around "looking at where are the glue points where we can glue people together to form the fabric of the community".
In contrast to the ethnic segregation that they had experienced in one suburb, the same practitioner spoke of integration in another suburb where Muslim women were participating in a multicultural group rather than their Muslim women's group. She quoted the mothers as saying "but we want to be part of our community. If we go there we are not part of the community, we are just other Muslim women. By coming here we are part of the community. We want to know other people".
By contrast in another area, some ethnic groups did not want to meet with others because they didn't like the way women from other cultures parented.
"One of the key issues, why they were getting together, was around parenting, and in a sense in a negative way it was this strong sense of racial arrogance that was coming out in these young women. I was a bit blown away from having this experience with these other women to having this experience with these women who did not emphatically want to relate to other women of another race".
With that different experience among the culturally diverse communities, the practitioner wondered whether it was related to the size of the various ethnic populations.
"What I found startling was, what we find in [community] is there is a huge Vietnamese community and a huge Arabic community. Is it because they are so large that they end up becoming quite separate? Whereas in the other two, [communities] , does the salt and peppering of the multinational nature of it mean that there is a greater degree of integration?" Mothers in the focus groups also highlighted the possible role of ethnic clusters. One mother when asked why some women might get more depressed than others wondered if it may be because there are clusters of people from different cultures living in those communities.
One mothers group drew attention to the role of language and culture noting that:
"may be some people don't speak English, we have a special language group… if they don't know they just isolate… may be some culture they don't know how to have friends … sometimes we can't mix with other people, you have to move with the same religion [or] culture."
Another mothers group felt that some communities might have more maternal depression because there were newer immigrants who might not have "family or support" or "an established social network".
As noted above, practitioners identified a link between social cohesion and ethnic segregation. Divisions between Arabic and Vietnamese groups were noted with a tendency for larger ethnic groups to operate within their ethic group. By contrast in more diverse communities migrant women participated in multicultural groups because "we want to be part of our community". It was also observed that with large homogenous ethnic groups, mothers did not want to meet with mothers outside their ethnic group because they didn't like the way women from other cultures parented.
There is an extensive literature concerning ethnic segregation. Kramer and Hogue [60] identified 39 studies that tested the association between segregation and health outcomes. Segregation was associated with poor pregnancy outcomes and increased mortality. Several studies, however, reported health-protective effects of living in clustered black neighbourhood after controlling for social and economic isolation. In their review of 15 such studies, Acevedo-Garcia and Lochner [61] found that none of the studies explored why and how residential segregation influences health, tested specific pathways or developed multilevel models. They hypothesized that segregation had an indirect effect on health outcomes operating through multiple mediators [61] .
There have been significant waves of recent migration to South Western Sydney and explanations for the clusters of maternal depression may lie in an eco-cultural framework described by Berry and colleagues [62] . The authors described antecedent mechanisms related to population-level characteristics such as the ecological and socio-political context. They viewed the intervening processes as genetic transmission, cultural transmission, ecological influences and acculturation [63] .
Supportive social policy
A theme emerged in relation to what we have called here supportive social policy. Practitioners and mothers both spoke of the importance of social policy matters such as financial support for families, maternity leave, and free child care. One practitioner spoke often of comparisons with the Scandinavian countries while others talked of matters related to local council social planning.
Mothers spoke of the importance of financial help as a way of decreasing postnatal depression. This was seen as the national Government's responsibility. A related question was whether Medicare (universal health insurance system) was available to support mothers with postnatal depression. There was concern expressed regarding the means testing. Lack of government financial support was linked by one mother to stress. She stated that "usually by the time you have a child you are living beyond your means anyway".
Practitioners supported the view that financial support was important. One practitioner linked financial inclusion and food security with the "ability to be in control of your life".
Another practitioner felt that there needed to be a shift in employment patterns so that people did not have to travel so far to get work. They suggested there be more small business parks so that people did not need to travel to the city for work. Another practitioner spoke of the active work of local government councils … with active investment in community development initiatives such as playgroups, community parks and transition to school initiatives. This practitioner felt that there was a big difference between the activities undertaken by the [one] local council and others in the region. One practitioner felt that some local councils "become so immersed in the politics and bureaucracy [that] their ability to partner purposefully and openly is limited by that political nature of the beast".
They drew a link with lack of social cohesion and noted that some local government councils where investing in community work while others were not.
The mothers were clear that income support, nurse phone calls, and mothers groups all contributed to supporting them when they felt "out of control" or depressed. An unexpected finding during the research was the limited number of mothers groups available. This was surprising considering the potential that they have as both being protective and supporting mothers with depression and other difficulties. The answer may lie in the nature of previous NSW government policy which had focused on the delivery of a single universal home visit by child and family health nurses. This highlights the important role that social policy plays in influencing the situation for mothers vulnerable to depression.
Big business
The concept of "Big Business" ( Figure 5 ) emerged from the data as a concept related to the national, regional and local activities of corporate business. Big businesses were seen as important players in the provision of support to communities and mothers. Big business and media were variably described as having both positive and negative influences. The impact of sports franchises on local communities was discussed by one practitioner who felt that an important contribution to community had been removed when sports codes had been "nationalised". Another practitioner spoke of the impact that shopping malls were having on small community centres where both people and services were attracted away from small communities to the larger town centres.
"we are drawing people out of our public spaces which in fact creates a sense of safety and community to a closed environment which means you are only seeing people when you shop, you are only feeling safe in those shopping centres .. They are not going to a local park because the Council has locked it up." While this was seen by some as having a negative impact, others felt that the new shopping malls provided opportunities for mothers to network and to access services.
"The owners of large shopping malls have the ability to make both positive and negative impact."
One practitioner was clearly upset at the limited involvement that local shopping centre owners where having in their community and spoke of the impact on children's play space "we should actually be building the shopping centres around the playground making the playground in the shopping centre. … Then what are we doing, we are actually taking away the ground space from the children and saying the place where you play is the shopping centre".
The large shopping centres were also seen as placing financial pressure on families "those big shopping centres are the place to meet people. The focus of the eye is drawn a bit like the dot on the blank wall, the eye is drawn to the spending of money as the way to happiness and connecting to people".
Local council community activities were also impacted by big business. An example was given by one practitioner of the failure of local government to support the development of a community gardening project, electing instead to lease the land to a large fast food franchise.
The impact of the large shopping malls on local communities was seen as both having positive and negative impacts on mothers as it provided meeting places for mothers but also "depopulated" local shopping areas and parks. It was clear from this study that practitioners felt that Big Business had the "power" to influence local politicians. One example given, related to the building of "fast food" outlet on land that community members wished to use as a community garden.
Our findings are consistent with the "McDonaldization" thesis advanced by Ritzer [64] , p 457. Ritzer describes this as "the process by which the principles of the fastfood restaurant are coming to dominate more and more sectors of society". Ritzer describes the process as being delineated by efficiency, calculability, predictability, control through technology and "irrationality of rationality". The later process inevitably leads to dehumanisation of jobs, settings and circumstances [64] , p 459 with impacts on local neighbourhoods and communities.
During the course of this study, South West Sydney experienced the impact of global economic mechanisms with closure of large businesses and loss of employment. Big Business elected to move to other countries and jurisdictions. As a result the NSW Government budgets were affected leading to impacts on urban development, social services and maintenance of essential infrastructure. Strong global economic forces are also responsible for movement of migrants and refugees to South Western Sydney. Some are economic migrants while others are from past and present conflicts. The region is vulnerable to these global economic fortunes and the landscape of local communities are influenced as much by the planning decisions of Big Business as they are by local planners and policy makers. 
Limitations and strengths
Mothers were interviewed at a mothers group. Consequently those mothers had experienced support from a mothers group. They placed great significance on the importance of the mothers groups for establishing and maintaining support networks. One mother noted that support networks may include family, friends and neighbours. The mothers who attended the groups were not themselves from socially disadvantaged backgrounds and few mothers were from non-English speaking backgrounds. The number of mothers groups interviewed was limited in this study to three which may limit generalizability. Despite these limitations the qualitative data was rich and contributed significantly to both theory generation and later theory construction. It was notable that the findings from this qualitative study are similar to those found by Beck in both her original phenomenological [65] and grounded theory [66] studies and in her later meta-synthesis [67] .
The qualitative (intensive) methods used in this study included interviews and focus groups with qualitative analysis. The strength of these approaches is their ability to provide explanatory power to the analysis [68] and thus the identification of possible causal mechanisms. The quality of such intensive or qualitative studies is assessed using criteria that differ from those used for extensive quantitative studies [69] [70] [71] [72] . The criteria proposed by Kitto and colleagues [69] were used to assess the quality of the current study. The procedural rigour was made explicit through clear articulation of the ontological and epistemology position informing the study which then informed the emergent and explanatory study design, methods of data collection and analysis. The sampling techniques used were purposeful and sought to include subjects from different communities, and ethnic backgrounds.
Interpretive rigor was enhanced by integrative and synergistic use of both quantitative and qualitative data. The theoretical literature was reviewed following the emergence of conceptual model to enhance theoretical sensitivity and the presentation of the results included extensive use of participants' quotes to support interpretation. Reflectivity was maintained by acknowledging our theoretical perspective and prior knowledge. Distance from the subjects was achieved by intentionally engaging a research assistant to conduct the focus groups. The ethical and local political aspects of the research were described including the ethics approval. It is uncertain to what extent the findings of the intensive study will be transferrable. The intention of this aspect is not generalisability but rather explanation. The explanations provided were consistent with those found in other studies suggesting that some transferability might be possible.
We have used here the meta-theory of critical realism for the generation of causal explanations in social epidemiology as a response to the criticisms put forward by Muntaner (1999) , O'Campo [36] and Raphael [38] . The development of realist methodologies in epidemiology and population health is relatively new although advances have been made in policy and program evaluation [73] and evidence based reviews [74] . As a metatheory, critical realism seems to be ideally suited for social epidemiology theory building and testing. Qualitative methods for confirmatory studies are well supported by critical realism [68, 75] and realist approaches are gaining credibility in relation to evidence-based policy and programme evaluation [73, 74, 76] . From a critical realist perspective, quantitative modelling is also seen as useful to test proposed explanations [77] .
Implications for further research Factor analysis
The codes and concepts emerging from the qualitative analysis were not distinct with significant overlap between social capital, social cohesion and ethnic segregation. Some degree of overlap with these theoretical constructs is to be expected especially given the current theoretical debates discussed earlier. In critical realist terms, factor analysis may assist in further defining measurable empirical indicators and their associated latent variables [78] .
Case studies
Missing from this study has been an intensive study of the experiences of depressed mothers. The qualitative findings are consistent with previous qualitative studies but further confirmation and understanding of the phenomenon can be gained from conducting case studies with mothers who have, or are experiencing postnatal depression. Case studies are consistent with critical realist evaluation and confirmation approaches [79] . Such case studies could be used to examine the propositions arising from this study. In particular, case studies should include migrant women, young unsupported mothers, mothers in depressed neighbourhoods and those living in suburbs with strong aggregated social networks.
Social network studies
Social networks were identified in this study as playing an important buffering role against stress and depression. Questions arose in the study regarding the role of bridging, bonding and linking networks particularly among migrant mothers. Social network analysis is one research method that can assist with understanding these networks. Typically, social network analysis relies on questionnaires and interviews to gather information about the relationships within a defined group. The purpose of a social network analysis would be to explore in an intensive manner the nature of the social ties among depressed mothers with a focus on differences across ethnic and migrant groups.
Concept mapping
O'Campo and colleagues [80] recently described a qualitative study that identified pathways by which neighbourhoods affect mental well-being. That study design is well suited for confirmatory and follow-up studies. For that study the authors used concept mapping [81] . Concept mapping is a "structured process, focused on a topic or construct of interest, entailing input from one or more participants that produces an interpretable pictorial view (concept map) of their ideas and how these are interrelated". Both qualitative and quantitative methods are used to create a visual display of how the participants and the group conceptualise a given topic [80] .
Conclusion
For this study we took as our starting the point the proposition that maternal stress and depression adversely impact on the developmental origins of health and disease and that the tendency of stress to cause depression is almost certainly conditional on personal characteristics and social and cultural context. We had previously proposed that the findings of our individual level studies of maternal postnatal depressive symptoms were consistent with group-level socioeconomic deprivation, neighbourhood environment, social capital and ethnic diversity having causal effects. Our suburb-level spatial studies had identified clustering of postnatal depression in regions know to be socially disadvantaged and with high rates of migrant mothers.
The aim of the qualitative study reported here was to: 1) explain the observed clustering of postnatal depressive symptoms in South Western Sydney; and 2) identify group-level mechanisms that would add to our understanding of the social determinants of maternal depression.
Using an open coding approach to maximise emergence of patterns and relationships, we have identified seven theoretical concepts that might explain the observed spatial clustering of maternal depression. The theoretical concepts identified were: Community-level social networks; Social Capital and Social Cohesion; "Depressed community"; Access to services at the group level; Ethnic segregation and diversity; Supportive social policy; and Big business. The theoretical concepts identified are tentative in keeping with our critical realist epistemology. It remains probable that community-level social networks, social capital, social cohesion and ethnic segregation are overlapping concepts representing closely related social mechanisms. As noted above, there is a lack of consensus regarding these concepts [47] . For quantitative operationalization, we used empirical indicators chosen to represent the identified qualitative codes [82] . These were analysed using exploratory factor analysis, ecological, spatial and multilevel regression [27, 83] . The factor analysis latent variables were similar to the theoretical concepts emerging from the study reported here [27, 82] .
We postulate that these regional structural, economic, social and cultural mechanisms partially explain the pattern of maternal depression observed in families and communities within South Western Sydney. We further observe that powerful global economic and political forces are having an impact on the local situation. The challenge for policy and practice is to support mothers and their families within this adverse regional and global-economic context. 
